INTRODUCTION
As far as I am aware, no investigations on yeasts in the rumen of wild ruminants have been published. Saez (1963) isolated species of Candida from the intestinal contents of various wild ruminants such as reindeer (Rangifer tarandus), nilgai (Boselaphus tragocamelus) and okapi (Okapia johnstoni) in the zoological gardens in Paris. Soneda (1959) found yeasts mostly belonging to Rhodotorula and Candida in dung from giraffe (Girafla camelopardalis), yak (Bos grunniens), black buck (Antilope cervicapra) and other ruminants in zoological gardens in Japan. A direct comparison, of course, cannot be made between animals under such conditions and animals in Greenland due to nutritional and climatic differences.
As yeasts are introduced into the rumen of cows with the fodder, according to Lund (1974) , di Menna's investigations (1966) on yeasts in eight samples of peaty material, soil and algae from East Greenland near Mestersvig airstrip (72" N, 23" W) are of interest in connection with the yeast flora of animals in Greenland. Her isolates belonged mostly to Cryptococcus and Candida, although Rhodotorula and Trichosporon were also represented.
In the present work, yeasts in the rumen contents of musk oxen from East Greenland in the Scoresbysund area were examined. Samples of rumen contents from 16 musk oxen from several herds were studied. Samples from seven animals from two herds on localities about 10 km apart were examined more thoroughly: animals no. 3761, 3770 and 3776 belonged to one herd and no. 3769,3771,3773 and 3777 to the other. The samples were kept at 0 "C for the first 7 weeks and afterwards at about 5 "C.
METHODS

Source
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Short communication Enumeration and identification of species. Rumen contents (10 g wet wt) were suspended in 100 ml sterile deionized water and treated in a Waring blender for 2 min. Immediately after mixing, aerobic pour plates were made from dilution 1 : 10 and higher dilutions as required. The agar medium consisted of 10 g glucose, 2 g peptone (Difco), 2 g yeast extract (Difco), 5 g ox gall, 20 g agar and 1 1 deionized water. Immediately before use, filter-sterilized streptomycin sulphate and aureomycin (30 p.p.m. each) were added. Five plates were: prepared from each dilution at each incubation temperature. Incubation at 37 "C was for 3 to 5 d, at 25 "C for 3 to 7 d, at 15 "C for 8 to 12 d and at 5 "C for 12 to 20 d. The yeast colonies were then counted, and the numbers were recorded as the average per g (wet wt) rumen contents. Colonies developed from some of the samples were transferred to malt-extract agar slopes, and these cultures were used for the identification of species. Identifications were mainly based on the mono- 
R E S U L T S
Variable numbers of yeast colonies developed on agar plates incubated at 25 "C, up to 136000 per g (wet wt) rumen contents being counted (Table 1 ). The majority of the isolates belonged to Candida (C. sake, C. zeylanoides) and Cryptococcus; others were species of Trichosporon, Rhodotorula, Torulopsis and Pichia. Counting and isolation of yeast colonies were sometimes difficult due to growth of moulds, particularly Mucoraceae, or, rarely, due to growth of bacteria.
Nine isolates of a species of Cryptococcus, designated Cryptococcus sp., were found in the rumen contents of animals no. 3761, 3770 and 3776, belonging to the same herd. Two of these isolates were identified as Cr. bhutanensis Goto et Sugiyama (1970) 'with a small question mark ' at the Centraalbureau voor Schimmelcultures, Delft, Holland. Cryptococcus sp. differs from that species by its ability to assimilate lactose but not raffinose, and also by Six samples were examined after being kept at about 5 "C for about 3 years. Agar plates were incubated at 5 and 15 "C in an attempt to find obligate psychrophils, and at 25 "C to make a comparison with the earlier examination. The results are given in Table 2 ; comparison with Table 1 shows that a vigorous reproduction of yeasts had taken place during the storage of the samples, up to several million colonies per g (wet wt) being counted at all three temperatures. Only three species of Candida were isolated, and only one, or rarely two, species were isolated from each sample. The most common species were Candida sake and C. zeylanoides. No obligate psychrophils with a maximum growth temperature not exceeding about 20 "C were found.
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D I S C U S S I O N
Comparison of the present investigations of rumen contents of musk oxen from Greenland with those of cows in Denmark (Lund, 1974) shows a conspicuous difference in the yeast populations after incubation at 37 to 39 "C. While only a few yeasts developed from some samples of rumen contents of musk oxen, yeasts were found in a greater number of samples of rumen fluid of cows, and up to 3500 colonies per ml were counted. It should be remembered that the rumens of musk oxen were kept frozen for a long period before the samples were drawn for examination, whereas the rumen fluid of cows was examined immediately after sampling. When plates were incubated at 25 "C almost equal numbers of yeasts were found in samples from musk oxen (Table 1) and cows, the counts being up to about 130000 per g or ml.
As only a few yeasts were isolated after plating samples of rumen contents of musk oxen at 37 "C, no particular yeast flora could be associated with the bovine rumen per se, and the yeasts were probably introduced with the fodder. It is noteworthy that the maximum temperatures for growth, as reported by Lodder (1970) and Vidal-Leiria et al. (1979) , were generally below 37 "C for the yeasts isolated from musk oxen after incubation of plates at 25 "C. It therefore seems unlikely that yeasts are of importance in rumen metabolism.
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Short communication The species isolated from musk oxen and cows were different. After incubation of agar plates at 37 to 39 "C only Candida parapsilosis was isolated from musk oxen, whereas a number of species were isolated from cows. The predominant species were Candida krusei (Cast.) Berkhout, Trichosporon cutaneum (de Beurm., Gougerot et Vaucher) Ota and T.
capitatum Diddens et Lodder. After incubation of plates at 25 "C the majority of isolates from musk oxen belonged to Candida sake, C. zeylanoides and Cryptococcus sp. (Tables 1  and 2 ). In rumen fluid of cows a yeast flora similar to that after incubation at 39 "C was found, with species of Trichosporon as the most common yeasts (unpublished results).
Those genera of yeasts which were found in samples of peat, soil and algae from East Greenland by di Menna (1966) also occurred in the rumen contents of musk oxen, with predominance of Candida and Cryptococcus. Only a few species, however, were common to soil and rumen contents. While di Menna isolated the obligate psychrophilic Candida gelida di Menna from four of eight samples, no obligate psychrophils were found in rumen contents.
The work is part of a project on musk oxen under the auspices of the Danish Natural Science Research Council (project no. 521/9-4). The sampling in Greenland was made by Drs P. Henrichsen and H. Petersen, and the information on the animals was provided by Dr P. Henrichsen. The able technical assistance of Miss D. Rasmussen is acknowledged.
